permeability is increased and results in increased macromolecular transport across the epithelium 3 . This may be relevant to the development of necrotizing enterocolitis (NEC) by allowing bacteria and antigen to penetrate the gut wall 4 .
In neonates, early feeding may improve lactase activity and pancreatic function but has its principal advantage in inducing maturation of motor function of the gut 5 . Early enteral feeding may promote growth and shorten the duration of parenteral nutrition and hospital stay without increasing the risk for NEC 6 . Early enteral feeding is associated with better endocrine adaptation, enhanced immune functions and gut motility 7 . Institutional practices may vary, in general, enteral feeding can be started in first 3 days of life with the objective of reaching full feeding in 2--to 3 weeks 8 . However, early enteral feeds may also cause feed intolerance, abdominal distention, apnea, vomiting or necrotizing enterocolitis 9 . Besides, late enteral feeding could diminish the functional adaptation of the gastrointestinal tract and results in feeding intolerance later followed by NEC 10 . This is the reason it is still debatable when and how to start enteral feeds in preterm LBW neonates. The general objective of the study was to find out the optimal timing to start enteral feeding in preterm neonates which would ensure their maximum growth and the specific objectives were to compare growth pattern (i.e. weight, length and head circumference) between early breast feeding and late breast feeding in preterm (30-35 weeks' gestation) neonates and to compare benefits and risks between early breast feeding and late breast feeding.
Meterials and Methods
This was a randomized controlled trial done in the Neonatal Special Care Unit of Dhaka Shishu Hospital, Dhaka, Bangladesh, from July 01, 2004 to October 31, 2005. The inclusion criteria were preterm neonates of 30-35 weeks' gestation, appropriate for gestational age (AGA) and <72 hours of age. The exclusion criteria were perinatal asphyxia, neonatal sepsis as confirmed by blood culture or clinical septicemia, major congenital anomaly, suspected necrotizing enterocolitis (NEC) e.g., GI bleeding, neonates on enteral feeding before admission and critically ill neonates. The sample size was 100, stratified into early breast fed (n=50) and late breast fed (n=50) groups. Among the hospital admitted preterm (30-35 weeks' gestation) neonates, sample was selected by fulfilling the inclusion criteria and after obtaining informed written consent from the parents for enrolment in the study. Gestational age was estimated by new Ballard score. Sample subjects were assigned to either early breast feeding or late breast feeding group through randomization by lottery method of selection of cards labeled as early breast feeding or late breast feeding group in sealed opaque envelopes. The protocol of the study was approved by the thesis and dissertation committee of BICH and ethical review committee of Dhaka Shishu Hospital, Dhaka, Bangladesh.
Feeding protocol Early feeding group includes preterm neonates feeding started on day 3 and late feeding group includes preterm neonates feeding started on day 5 of life 11, 12 . Only breast milk was given as feeds. In both the groups, feeding was started with expressed breast milk as 20 ml/kg/day by nasogastric gavage feeding at 2 hourly intervals in addition to parenteral nutrition and daily increment was 20 ml/kg till maximum enteral feeds of 180 ml/kg/day were reached 13, 14 . Before starting enteral feeds, a test feed was given with maternal breast milk; if the feed was tolerated, then oral intake was continued. However, if there were evidence of feeding intolerance e.g., the infant had >30-50% gastric residue of the previous feed or gastric residual >3 ml/kg body weight, apnea, bilious vomiting, GIT bleeding, paralytic ileus or NEC, then subsequent feeding was not given 15 . The color of the gastric residual volume (GRV) was assessed as clear, milk colored, green (bilious) or blood-stained (haemorrhagic).
NEC was defined as clinical signs e.g. an increase in abdominal girth >2 cm between the feeds, bilious vomiting and fresh per rectal bleeding, with the presence of pneumatosis intestinalis on abdominal radiograph (Bell stage II) 7 . However, if there was mild or moderate abdominal distention i.e., <2 cm increase between feeds and patient's clinical condition was stable, enteral feed was continued without any increment of feeds until abdominal distention was relieved. If gastric aspirate <3 ml/kg body weight, then no further increase in feeds was made over the next 24 hours; however, if gastric aspirate was >3 ml/kg body weight, severe abdominal distention i.e., an increase in abdominal girth >2 cm between feeds, apnea, bilious vomiting or GIT bleeding, then feeding was discontinued temporarily for 24-48 hours. During this period the infant was investigated for sepsis and NEC (complete blood count, CRP, blood culture, abdominal X ray, serum electrolytes, stool for blood) 15 . Sepsis was defined as clinical signs consistent with systemic infection plus at least one positive blood culture 11 . If the investigations turned out to be negative, then feeds were restarted at half the volume the infant was receiving at the time of discontinuation of feeds. 15 If the infant was diagnosed to have NEC, then the management was as per the standard management protocol for NEC 10 .
During the whole study, at every time of feeding it was checked whether the previous feed was tolerated or not. Bolus feedings were given through nasogastric tube every 2 hours for 20 minutes by the action of gravity; as the infants became more accustomed to enteral feeding with improvement of coordinated sucking, swallowing and breathing, gradually feeds were given by spoon or cup and finally successful breast feeding. A total daily fluid intake of 180 ml/kg was maintained by concomitant reduction in parenteral nutrition. When enteral intake exceeded 150 ml/kg/ day, parenteral nutrition was discontinued 7 . The maximum enteral feeds of 180 ml/kg/day was finally achieved 13 . The criteria for hospital discharge were uniform among the study infants: satisfactory weight gain (i.e., weight gain 15-20 gm/day) while receiving full oral feeding, maintenance of thermal stability and resolution of acute medical conditions 12 .
Measurement of growth (i.e.,) weight, length and head circumference) Regular anthropometric measurements were recorded. Weight was measured daily by an electronic weighing scale (Scale-Tronix Paediatric Scale, USA), which was accurate to 5 gm and was calibrated before each measurement. Weighing was carried out with the baby nude and before feeding with accuracy and precision. Crown-heel length was measured weekly using a neonatometer (i.e. neonatal stadiometer) to the nearest 1 millimeter and head (i.e., occipito-frontal) circumference was measured weekly with an inelastic standard plastic measuring tape (1 cm wide) to the nearest 1 millimeter. Crown-heel length was measured from the top of the head to the sole of the foot with the body lying supine. The head circumference is the maximum circumference around the head at the level of the point just above the glabella anteriorly and the occiput posteriorly 16 . All the measurements were carried out by a single observer at the same time every day; the values were measured three times and the mean value was recorded and it was double checked by another observer to ensure precision of the measurement. Follow up and growth monitoring were continued regularly at monthly intervals up to 3 months of age.
Data analysis
The data analyses were made with SPSS version 12.0 software (SPSS Inc., Chicago, USA). The results were reported as mean (±SD) for early breast feeding and late breast feeding. Student's independent 't ' test was used for comparison between continuous variables.
Pearson chi-square test and Fisher's exact test were used for comparison between categorical variables. Fisher's exact test was used if frequencies for categorical variables were less than 5. Pearson chisquare test was used for all other categorical variables. Statistical significance was set at 0.05 level of probability.
Results
Total 100 preterm (30-35 weeks' gestation) neonates were enrolled in the study, 50 each in early breast fed and late breast fed groups; 3 infants died in each group during hospitalization due to sepsis and NEC. Of the remaining infants, 8 infants in early breast fed and 10 infants in late breast fed group were lost in follow up. Finally, 39 infants in early breast fed and 37 infants in late breast fed group completed follow up till 3 months of age for growth monitoring. In the data analysis 18 infants, who were drop out in follow up, were excluded from analysis of growth. Early breast fed and late breast fed groups were comparable in gestational age, weight on admission and sex, (p > 0.05) ( Table-I) .
Feed was tolerated better in early feeding than late feeding (78% vs.58%, p < 0.05) and feed was withheld less in early feeding compared to late feeding (10% vs. 26%, p <0.05) ( Table-II) . There was a significant difference between early feeding and late feeding in caloric intake, time to regain enrolment weight, duration to reach full enteral feeding and hospital stay (p < 0.05) ( Table-III) .
There was no significant difference between early feeding and late feeding in weight at enrolment, 1 month and 2 months but a significant difference was found at 3 months (p < 0.05) ( Table-IV) . Similarly, there was no significant difference in length at enrolment but a significant difference was found in linear growth at 1 month, 2 months and 3 months (p < 0.05) ( Table-V) . In OFC growth there was no significant difference at enrolment, 1 month, 2 months and 3 months (p > 0.05) ( Table-VI) . 
Discussion
Early enteral feeding with breast milk is presumed to be well-tolerated, cost-effective and promotes growth better than late enteral feeding 6 . In this randomized controlled trial, both the early breast feeding and late breast feeding groups were comparable in gestational age, weight on admission and sex. Caloric intake was significantly higher in early feeding than late feeding {87.32 (±1.11) kcal/kg/day vs. 81.10 (±1.01) kcal/kg/ day, p < 0.05} for first 15 days of life. This is consistent with some previous studies 15, 17 . Early feeding took significantly fewer days to regain enrolment weight than late feeding {10.87 (±2.55) days vs. 13.70 (±2.66) days, p < 0.05}. This is also consistent with some previous studies 12, 18 . Early feeding also took significantly shorter duration to reach full enteral feeding than late feeding {13.08 (±3.05) days vs. 16 .70 (±3.27) days, p < 0.05}, which is also consistent with the Berseth 19 study. Feeding was significantly tolerated better in early feeding than late feeding group (78% vs. 58%, p < 0.05). This is also consistent with the previous study 15 . Feed was withheld significantly more in late feeding than in early feeding (26% vs. 10%, p < 0.05); this is also consistent with the Wilson et al 12 trial. Frequency of complications of feeding e.g., abdominal distention, gastro-intestinal bleeding, NEC (i.e., necrotizing enterocolitis) and apnea was more in late feeding than early feeding group having no significant difference in this regard. Previous studies 10,20 also showed lower incidence of NEC in early feeding than late feeding. Early feeding had significantly shorter duration of hospital stay than late feeding {13.58 (±3.37) days vs. 16 .82 (±4.15) days, p < 0.05}. This is also consistent with some other studies 11, 12 . In this study, growth pattern of early breast feeding and late breast feeding were compared. At enrolment both the early feeding and late feeding groups were comparable in weight, length and OFC. Eventually growth (i.e., weight at 3 months and length at 1 month, 2 months and 3 months) was significantly higher in early breast feeding than late breast feeding, which is consistent with the Wilson et al 12 study.
Conclusion
Early initiation of enteral feeding with breast milk in the preterm LBW neonates was found significantly better than late feeding in promotion of growth, feed tolerance, hospital stay, morbidity, etc. Our recommendation through this study is that breast feeding should be started early in this population provided the infants are not otherwise sick which contraindicates enteral feeding. A large multi-center long term study would further validate the benefits of early feeding with breast milk than late feeding.
